
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



530 THE SCIENTIFIC MONTHLY 



EARLIEST ALCHEMY 

" Let Art learn so much alchemy that it tinctures all metals in gold." 
— " Roman de la Rose," Jean de Meung (1277) . 

By Professor ARTHUR JOHN HOPKINS 

Introduction 
(a) The Popular Idea of Alchemy 

OUR conception of the alchemist is pictured for us in Eng- 
lish literature by such writings as Chaucer's " Yeoman's 
Tale" and Ben Johnson's "The Alchemist," in which there is 
portrayed a man of doubtful character working in mysterious 
surroundings, so characteristic of the Middle Ages, claiming to 
have received from some wonder-worker of a still darker age a 
small portion of that impregnating powder known as the phi- 
losopher's stone, by which crude metals could be transmuted 
into silver or even into gold. He delighted to emerge from 
his dark cellar, from among his furnaces and alembics, to make 
dupes of princes or fathers in holy orders. We have here a 
perhaps slightly exaggerated but essentially true picture of 
the conditions which obtained in the dark ages of "pseudo- 
alchemy," from the thirteenth to the seventeenth century. 

But the story of real alchemy has never yet been told. The 
picture given above, if told in present days, would be called a 
somewhat journalistic exploitation of a period which may be 
named the decline and fall of the ancient art of alchemy. Even 
in the Middle Ages, alchemy was very old. Its beginning was 
far back in the first century of our era. Its birthplace was in 
the Greek city of Alexandria in Egypt. Its derivation was still 
more ancient, for its sources are to be found in the philosophy 
of ancient Greece and in the mystic rites of Chaldea and As- 
syria. 

The present paper has to do with ancient alchemy, or al- 
chemy proper, and attempts to apply the modern research of 
Berthelot (1885-1891) 1 to the formulation of an entirely new 
conception of the activities of these earliest chemists. 2 

1 "Les Origines de l'Alchimie," 1885. Collection des anciens Alchi- 
mistes Grecs (3 vols.), 1888. 

" Introduction a l'etude de la chimie des Anciens et du Moyen Age," 
1889. 

"La Chimie au Moyen Age" (3 vols.), 1893. 

2 This theory was foreshadowed in 1902 by a critical study of the 
recipes of " The Leyden Papyrus," v. Hopkins, Ch. N. 83, p. 49, " Bronz- 
ing Methods in The Alchemistic Leyden Papyri." 
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(6) The Thesis 

The object of this paper is to prove : 

(1) That the fundamental art — the art which led up to al- 

chemy — was the dyeing of fabrics, especially with 
Tyrian purple. 

(2) That by this fundamental art was absorbed the art of 

what we would call bronzing, but what the Egyptian ar- 
tisans called the tincturing or baptizing of metals. 

(3) That there was a close connection between these two dec- 

orative color-processes. 

(4) That metals were identified by their original colors, but 

more surely by their bronzes. 

(5) That this last conception was upheld by Greek philosophy 

which was invoked in support of the newer engrafted 
alchemistic philosophy. 

(6) That the transmutation claimed and attained by the Egyp- 

tians was essentially a color-transmutation, an artistic 
interpretation of laboratory experiments. To this trans- 
mutation was allied the transmigration of souls of the 
the Egyptian religion. 

(7) That the conception of the philosopher's stone is in accord 

with this interpretation. 

1. The Sources 

The earliest known alchemistic document is the Leyden 
papyrus — a small portion of papyrus V and the whole of papy- 
rus X. Somewhat posterior to this come the Greek writings 
of " Democritus," Zosimos and Synesios of the period from the 
second to the fourth century A.D. 

The material found in the papyri consists of workshop 
recipes, 8 mostly for the production of colors on metals, though 
there are a few for the preparation of the purple dye from sea- 
shells and for the use of this dye in producing colored goods. 
Alchemy fell by order of the Roman emperor, Diocletian, in the 
year 290, 4 so that we find a gradual change in the character of 
the commentaries following the recipes of the Leyden papyrus. 
The pseudo-Democritus presents recipes enclosed in philosoph- 
ical discussion while Zosimos and Synesios enshroud their 
guarded statements with double meanings more difficult to un- 
derstand. 

8 v. " Collection des Anciens Alchimistes Grecs," Vol. I., p. 28. 

4 " Les Origines," p. 72, note 3. " In order that they might not be- 
come rich by that art and to take from them the source of riches which 
permitted them to revolt against the Romans." 
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2. The Conditions 

There is internal evidence that the dyeing of fabrics was 
carried on in the temple-workshops of Egypt by the priests, 
the methods and recipes of this art being kept a trade-secret 
from the common people. 6 It is well known that the art of 
dyeing had reached a perfection in Egypt nearly equal to that 
of modern times; also, that two colors were held in great 
esteem — the purple of royalty, and black, which was the na- 
tional color, sacred to the god Anubis.* 

That the art of bronzing was practised in the same temple- 
shop is attested by the juxtaposition of the recipes for dyeing 
and the recipes for bronzing in the Leyden papyrus; also by 
the fact that the mordants used in dyeing were the first reagents 
employed upon the metals; again, by the fact that the terms 
used in the art of dyeing were transferred with a similar but 
different meaning to the bench of the bronzer. 7 

3. Recorded Processes 

In the dyeing of cloth, the first process is cleansing and 
bleaching. The white fabric is then either dyed with a direct 
color or more often dipped into a mordant bath and then into 
the dye. These two processes — the direct and the mordant — 
produce different colors or shades, the second of which the dyer 
ascribes to the influence of the mordant. The latter, as the 
necessary intermediary for the production of some valued color, 
became important to the Egyptian dyer — to a higher degree 
than to the modern workman, as is explained below. 

The colors available for use in decoration of the robes and 
temples, the trappings of the dead, the mummy cases and 
ceremonial insignia were limited to a few organic dyes and to 
the brighter metals, silver and gold. Gold thread was inter- 
meshed with purple fabric in particularly costly robes. Substi- 
tution of gold-colored or silver-colored alloys was also practised. 
It was then found, probably by accident, that certain base 
metals, when dipped like the white cloth into the mordant-bath, 

5 " Les Origines," pp. 22-25, 185, 250. 

s Pliny, "Hist. Nat.," XXXIII, 466 (Bohn translation); Collection, 
Vol. L, p. 69. 

?Zosimos: Collection, Vol. III., III., 16, 12 (p. 164): "Add some 
sulphur-water and digest as one does for purple. One must proceed in 
this transformation, as one does with the product of the sea when this is 
changed into true purple." 

Pelagius: Collection, Vol. III., IV., 1, 9 (p. 259) : "You should notice 
besides that gold or silver simply spread like a superficial paint does not 
overcome iron or copper. These metals must first be treated with 
mordants." 
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acquired thereby, on standing or heating, a new color or shade, 
sometimes suggesting silver or gold. A white alloy, like the 
white cloth, thus obtained its color from the mordant. 

It is perfectly natural, therefore, that the production of 
color on cloth and the production of color on metals, in both of 
which processes the same reagents were used, should have been 
carried on in the same workshops and that the recipes for pro- 
ducing these respective color-effects should be found in the 
same papyrus, side by side. 8 

It was shown by the author many years ago 9 that it was pos- 
sible, by placing in parallel some of the most ancient recipes 
with recipes taken from a modern book on the coloring of metals, 
to judge what colors would be obtained, provided the metal to 
be bronzed were also known. Fortunately the modern reagents 
are nearly identical with those indicated in the ancient recipes 
and in these recipes are also described fairly well the composi- 
tion of the metal or alloy to be bronzed. 

What colors then are actually produced under these cir- 
cumstances in the Egyptian process and also in the modern 
shop ? The answer to this question gives us what seems to be 
unquestionably the key to alchemistic theory. The bronze 
most frequently obtained upon silver was black, the national 
color; and upon gold and gold alloys was that same purple 
color which was prized so highly for the dyeing of fabrics. 

4. The Interpretation 

It is difficult, with our modern ideas, to place ourselves in 
the same mental attitude as the ancient alchemist in order to 
get his interpretation of these results. We are compelled to 
remember that his object was to produce color-effects ; that he 
was an artist interested primarily in color. To him the ma- 
terial was of little account. 10 He was in the same position as 
the modern artist, mixing his colors on his palette, knowing 
little of the composition of his "reds" and "browns" except 
the trade name. It would therefore be natural for the ancient 
Egyptian, interested only in the color-result, to identify silver 
as the metal upon which a black bronze could be produced; 
and gold as the material, par excellence, upon which it was 
possible to produce a purple bronze. Moreover, any metal or 

s Collection, Vol. I., p. 22; " Chimie au Moyen Age," Vol. I., p. 24. 
Alchemy was known up to the seventh century as " the sacred art " ( Oela 
icai \ep& ) because it had been practised by the priests, in the Greek 
temples of Egypt, where other color-processes originated. 

9 In 1902, Hopkins, loc. cit. 

" v. " Les Origines," p. 281. 
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alloy upon which a black bronze could be produced would be 
looked upon as silver-like or simply "silver"; and any metal 
upon which a purple bronze could be produced was "gold." 
Those were the days when single metals were uncommon and 
were not accorded the virtue of an identity. Alloys were most 
common. Asem or electrum 11 was an alloy, well known, con- 
sisting usually of silver and gold. Upon it could be produced 
either of the favorite colors. By adding an excess of silver or 
gold to asem, the alloy could be made to acquire more of the 
properties of either metal, including the property of acquiring 
a distinctive color by treatment with definite salts. An alloy 
of copper and tin, like our " bell metal," was white, like silver, 12 
and the black bronze could be produced upon it. It was 
"silver." If to it a little gold were added, the purple bronze 
could be produced upon its surface. It was " gold." The pro- 
duction of these beautiful and decorative colors became a new 
industry, probably highly remunerative. 

But as time went on, it became clear that the base metals, 
like copper and tin, could be " improved " — could be transmuted 
into silver and gold as far as color-production was concerned. 
The capacity for taking the purple bronze ("Wio) was the 
measure of gold. 13 

It was common alchemistic practise to add to such alloys a 
minute portion of gold. Upon such alloys there was probably pro- 
duced a higher color — a purple, to be sure, but iridescent. The 
gold in such alloys was looked upon as a ferment, 1 * changing and 
improving the quality of the whole mass. In the elements of 
Empedocles, the sequence was from the lowest to the highest : 
earth, water, air, fire. Following this order, the alchemists 
had the base metals, earthy; the fusible metals (like tin and 
mercury) having the property of liquidity; the bright or 
" noble " metals (gold and silver) remaining clear like air ; and 
the bronzes of a higher spiritual nature, playing like fire on 
the surfaces of the metals. Between the base metals, such as 
lead and copper, and the noble metals came tin, and later mer- 
cury, considered stages of transmutation. 15 But a little pure 
gold added to a base alloy, no matter how much, improved its 
quality and raised it in the rank of metals, just as we some- 

11 Hopkins, loc. cit.; Collection, Vol. I., p. 62; also, p. 28, note 3, and 
p. 31, note 1 ; " Les Origines," p. 90. 

12 v. Recipe 14 of Leyden Papyrus (Collection, Vol. I., p. 31). 

13 Hopkins, loc. cit; "Les Origines," p. 242; Collection, Vol. I., p. 13; 
Vol. III., p. 214 (3) ; p. 219 (5). 

14 Hopkins, loc. cit.; " Les Origines," p. 53; Collection, Vol. III., p. 248. 
is v. " Les Origines," p. 230-231. 
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times speak of a drop of " infinite goodness " purifying a mass 
of evil so that its sin shall count for naught. 

5. The Philosopher's Stone 

Just as a little gold could act as a ferment, so the purple 
bronze, higher than gold, the spirit of gold, free from "base" 
or earthy entanglements, could be conceived as having infinite 
power. Certain references and recipes seem to agree in point- 
ing to a bronze, higher than even the purple bronze in purity, 
not the spirit of gold, but the "spirit of metallicity," possibly 
to be identified with the fleeting iridescent purple, as the 
infinitely powerful tincturing and transmuting agent — "the 
stone which is not a stone," 16 etc., the V*, or virus, the sperm, 
the element creative for metals. 

Roger Bacon (thirteenth century) does not hesitate to say that the 
philosopher's stone was able to transform a million times its own weight 
of base metal into gold. 17 

After their expulsion from Egypt, the alchemists claimed 
that their predecessors had always been disciples of Plato and 
Aristotle and that it was from Egypt that these philosophers 
had obtained the elements of their philosophy. From this the 
alchemists claimed the right to be called philosophers, "The 
New Commentators of Aristotle and Plato." 18 This accounts 
for the first term in the expression the philosopher's stone. 

Of the second term, Philalethes says: 

It is called a stone not because it is like a stone but only because by 
virtue of its fixed nature it resists the action of fire as successfully as any 
stone. In species, it is gold, more pure than the purest . . . but its ap- 
pearance is that of a fine powder ... in potency a most penetrative 
spirit . . . easily capable of penetrating a plate of metal. 

Raymund Lully exclaims : 

If the sea were of mercury, I would transmute it to gold (Mare tira- 
gerem, si mercurius esset). 

6. Pseudo-alchemy 

Escaping from Egypt, the alchemists fled, some across 
northern Africa, finally reaching Spain during the Moorish in- 
vasion in the eighth century ; some going to the East, through 
Syria, Mesopotamia, Arabia and Persia, joining hands with 

16 v. " Les Origines," pp. 181-182. 

17 "History of Chemistry," E. von Meyer (Trans. McGowan, 1891), 
p. 43. 

18 " Les Origines," p. 4. 
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medicine, which came from India, and finally entering Europe 
through Constantinople. These refugees brought with them 
mostly a body of traditions and some manuscripts. After 
spreading to western Europe, the downtrodden alchemy finally 
burst into prominence in the thirteenth century. 

Unfortunately, the world had advanced. Metals had already 
claimed for themselves identity and certain unchanging prop- 
erties such as are familiar to the modern analyst. Alchemists 
of the thirteenth century like "Albertus Magnus," "Geber," 
Roger Bacon, " Raymundus Lullus " and Arnaldus Villanovanus, 
reading the old manuscripts, believed them, without sensing 
the Egyptian interpretation. They believed that silver could 
be changed into gold — into real gold in the modern sense. 
They believed in and ascribed marvellous properties to the 
philosopher's stone or " Ancient Stone of the Wise Men." Many 
claimed to be adepts and to be possessed of a small portion of 
this stone. 

It is strange, but fortunate for us, that many of their writ- 
ings confirm the argument of this paper. For, though they 
had no conception of the role of color in the original alchemis- 
tic theory, they quote the ancient alchemistic writings, extolling 
the wonders of the color-changes just as did Zosimos, Synesios 
and Olympiodor — the black, white, red, yellow and purple. 

Many of their terms are taken directly from the Egyptian 
workshops. The metal is dipped, baptized (Baim'fro) in the 
bath. It became tinted (tingere) with the color. The word 
tincture has come down to us in the present-day medicine, as 
well as the expression "spirit of wine" and the temper of 
metals. To temper a metal in Egypt meant to bronze it. (This 
accounts for the recrudescence of the discussion as to whether 
the ancient practise of tempering copper is not a lost art.) 
The expressions base and noble metals, hermetic seal, etc., all 
attest the fact that the pseudo-alchemist of the thirteenth to 
the seventeenth centuries had in his possession manuscripts of 
the ancient alchemists — probably some which can not now be 
found — from which he quoted freely to his astonished audience, 
the meaning of which he failed completely to understand. 

7. The History of Alchemy 

It is seen, therefore, that alchemy began in the Greek city 
of Alexandria in Egypt among a color-loving people, as a simple 
art of coloring metals, founded upon the discovery that the 
same reagents that had been used in dyeing would produce 
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surface-colors on the metals. Greek theories of matter and the 
Egyptian religious views conspired to uphold the theory that 
the essential thing was color — not the changing material or 
body of the metal" — so that a change of color was transmuta- 
tion. Greek theory and the teachings of all kinds of theology 
supported the idea that each metal had a body, a soul and a 
spirit; that the spirit was the essential thing, overlying and 
overcoming the crudeness of the body. Metals were graded in 
order of perfection. There were base metals and noble metals. 
The noble metals partook more of the spiritual and could, there- 
fore, be used to perfect the base metals. Moreover, the color was 
the real spirit, difficult of attainment and hard to keep. As 
gold improved the lower metals, so the spirit of gold, the ?o S , 
was identified with the spirit of metallicity — the penetrative 
tincture — which could tint all metals into gold — the philoso- 
pher's stone. 

Centuries rolled by. The artistic yearning for color was 
nearly gone and the methods of recognizing pure metals were 
much advanced, when in the thirteenth century a false alchemy 
arose, which claimed on the authority of the ancient writings 
to be able, by the philosopher's stone, to change lead and copper 
into silver and gold. 

The simple art of the Egyptians had been harmless. Its 
mission was to feed the color-hungry people of Egypt and it 
had been eminently successful. Pseudo-alchemy was the teach- 
ing of men glorifying in a rapture of self-deceit; later 
of charlatans who deceived others knowingly. Pseudo-alchemy 
never succeeded in its pretensions. It succeeded only in 
holding back scientific progress for some centuries and in 
bringing into disfavor the fair name of science. This alchemy, 
so-called, lingered on under the teachings of iatro-chemistry 
and the impetus of the phlogiston theory until its pretensions 
were finally crushed by the impressive experiments of Lavoi- 
sier, in the latter part of the eighteenth century. 

Conclusion 

This paper presents a new theory of the origin of alchemy. 
The theory is supported (1) by internal evidence, drawn from 
the original alchemistic recipes and the earliest Egyptian manu- 
scripts of about the third century A.D. ; (2) by the teachings of 
the alchemists themselves and (3) by the language and experi- 
ments of the pseudo-alchemists of the Middle Ages. 

« v. " Les Origines," p. 75, p. 281 ; Collection, Vol. III., 6-10, p. 127. 



